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1. P e r s o n n e l  

No change  s i n c e  t h e  l a s t  p r o g r e s s  r e p o r t .  

2 .  R e s e a r c h  

( a )  S t a b i l i t y  t h e o r y .  R e s e a r c h  o n  t h e  p rob lems  d i s -  

c u s s e d  i n  t h e  l a s t  p r o g r e s s  r e p o r t  h a s  been  b r o u g h t  to a 

c e r t a i n  l e v e l  o f  comple t ion ,  i n  t h e  s e n s e  t h a t  t h e  immedia t e  

q u e s t i o n s  have  b e e n  answered,  while  t he  l o n g - r a n g e  p rob lems  

r ema in  much a s  t h e y  were.  

B r o c k e t t f s  t heo rems  have  been  p u t  i n t o  a u n i f i e d  l a n -  

guage  by d e f i n i n g  a p a s s i v e  n o n l i n e a r  s y s t e m  and  showing 
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t h a t  B r o c k e t t  I s  c o n d i t i o n s  a r e  p r e c i s e l y  t h o s e  wh ich  a l l o w  

one  t o  p r o v e  t h i s  p r o p e r t y .  Any f u r t h e r  e x t e n s i o n  of  t h i s  

p o i n t  o f  view w i l l  r e q u i r e  high-powered f u n c t i o n a l  a n a l y s i s ,  

which  i s  n o t  con templa t ed  b e f o r e  1967. 

The p rob lem o f  c h a r a c t e r i z i n g  o p t i m a l  c o n t r o l  p rob lems ,  

u n d e r t a k e n  i n  c o l l a b o r a t i o n  w i t h  B. L. KO ( d o c t o r a l  s t u d e n t  

s u p p o r t e d  by IBM) h a s  been  comple t ed .  H o t s  d i s s e r t a t i o n  

h a s  l e d  t o  a n  i m p o r t a n t  new scheme f o r  s y s t e m  i d e n t i f i c a t i o n  

( s e e  b e l o w ) .  

( b )  S t o c h a s t i c  o p t i m i z a t i o n .  Only  minor  a c t i v i t y  

pend ing  c o m p l e t i o n  o f  p a p e r s  d e a l i n g  wi th  t h e  items u n d e r  

( 4 .  

3. F u t u r e  p l a n s  

As a l r e a d y  i n d i c a t e d  i n  t h e  p r o p o s a l  f o r  c o n t i n u a t i o n  

of' t h i s  g r a n t ,  we a r e  v e r y  much i n t e r e s t e d  i n  e x p l o i t i n g  

t h e  method of B. L .  Ho (HO and KALMAN, 1965) f o r  t h e  i d e n -  

t i f i c a t i o n  of l i n e a r  d y n a m i c a l  s y s t e m s .  D i s c u s s i o n s  w i t h  

D r .  E .  C .  S t e w a r t  (Ames R e s e a r c h  C e n t e r )  i n d i c a t e  t h e  pos -  

s i b i l i t y  o f  a p p l y i n g  t h i s  method t o  problems i n v o l v i n g  t h e  

human o p e r a t o r .  There i s  a l s o  a good and c u r r e n t  r e a s o n  

for d o i n g  so :  c l a s s i c a l  t e c h n i q u e s  i n  t h i s  a r e a  a r e  i n -  

c r e a s i n g l y  i n a d e q u a t e ,  and no f u n d a m e n t a l  t h e o r e t i c a l  work 

h a s  b e e n  done  s i n c e  the 19401s. 



, 

As o f  now, i t  i s  p lanned  t o  have  Dr. U.  P a s s y  work on 

t h i s  p rob lem a s  a p o s t d o c t o r a l  f e l l o w .  T h i s  work w i l l  n o t  

b e g i n  u n t i l  t h e  summer, however.  

4 .  R e f e r e n c e s  

B. L. Ho and R .  E .  Kalman 1965, " E f f e c t i v e  c o n s t r u c -  

t i o n  o f  l i n e a r  s t a t e - v a r i a b l e  models  f rom i n p u t / o u t p u t  

d a t a " ,  P r o c .  3 r d  A l l e r t o n  Conference* ,  pp .  449-459. 

* 
T h i s  d o e s  n o t  c o n s t i t u t e  r e g u l a r  p u b l i c a t i o n .  A r e v i s e d  
v e r s i o n  o f  t h e  p a p e r  i s  t o  a p p e a r  i n  REGELUNGSTECHNIK, 
and a comprehens ive  t r e a t i s e  of  t h e  whole p rob lem i s  
p l a n n e d  for t h e  SIAM J o u r n a l  on C o n t r o l .  


